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Inoculum B: 0.5 ml added to 10 ml sterile water. Inoculum C: one drop added to 10 ml sterile water. Inoculum D: 1 ml added to 10 ml sterile water, and then 0.1 ml of this suspension added to another 10 ml sterile water. t ER = Evelyn colorimeter reading. Acid = ml N/10 NaOH required to titrate 10 ml medium.
to pH 3 with NaOH, and the volume was reduced to 1 liter by vacuum distillation. Five g of norit A were then added, and the mixture was stirred for onehalf hour and filtered through filter-cel. The filtrate is designated as a 5 per cent solution of hydrolyzed casein. The medium was adjusted to pH 6.0 with NaOH. Procedure. Five ml per tube of double strength medium B were used. The material to be t?sted was omitted from the basal medium, added separately to each tube (18 by 150 mm), and water was added to make 10 ml. The tubes were plugged with cotton and autoclaved 15 minutes at 15 pounds pressure. When cool, the tubes were inoculated with one drop of the inoculum described above, and incubated at 37 C. The titrations were made to the phenol red end point.
Effect of inoculum and initial pH. Concurrently with the determination of the nutritional requirements of L. pentosus 124-2, the effects of inoculum and initial pH were investigated. Table 2 shows the effect of different inocula on the 86EATHA K. KiUEGER AND W. H. PETERSON vitamin requirements and rate of growth on medium B plus all other known vitamins. Inoculum B was chosen for all further work since, on a complete medium, it allowed fairly rapid growth and gave low blanks in the absence of a specific metabolite.
The initial pH of the medium influenced the initiation of growth, but from pH 5.5 to 7.0 did not markedly affect the final turbidity at 72 hours. This effect was the same on both medium B and medium C. Figure 1 shows the effect of initial pH on the turbidity of the cultures on the two media at 30 hours.
Vitamin requirements. Biotin, nicotinic acid, and pantothenic acid were found to be essential. This is in agreement with the findings of Snell, Strong, and 40 O°t t MEDIUM B Peterson (1938 Peterson ( , 1939 and Shankman et al. (1947 (Lampen and Peterson, 1944) , a requirement for p-aminobenzoic acid could be demonstrated. When no p-aminobenzoic acid was present, the Evelyn colorimeter reading was 88 and the titration of 10 ml of medium with N/10 NaOH was 2.3. Maximum growth occurred in the presence of 1 milhimicrogram of p-aminobenzoic acid. This is in agreement with the findings of Snell and Mitchell (1942-43) , but Shankman et al. (1947) of glucose or molasses by the addition of unheated malt sprouts. Figure 2 shows the growth rate on a number of the media given in table 4.
The best combinations for maximum growth rate on the hydrolyzed casein medium were also tried on the amino acid medium and, as is shown in table 4, gave nearly identical results. Amino acid requirement8. The synthetic medium used for testing amino acid requirements was medium C (table 1) . When only one amino acid at a time was omitted from the mixture, the turbidities and titrations given in table 5 were obtained. From these results, alanine, valine, leucine, isoleucine, glutamic acid, and phenylalanine were definitely essential, and threonine and cystine were probably also necessary. The same results were obtained even in the presence of 10 micrograms per ml of pyridoxal. Therefore, under the condi-tions used here, the amino acid requirements of L. pentosus 124-2 are not affected by the presence or absence of pyridoxal, as are the amino acid requirements of L. arabinosus 17-5 (Lyman et al., 1947) . For this reason, this organism may prove to be more satisfactory than L. arabinosus 17-5 for amino acid assays. These results are not entirely in agreement with Dunn et al. (1947) , who obtained maximum titrations even when phenylalanine was omitted. However, their inoculum was much heavier, being diluted only 3 times from a 24-hour culture, whereas the inoculum used here was diluted 21 times. If the concentration of-inoculum used by Dunn et al. (1947) was used and phenylalanine omitted, a titration of 6.2 ml was obtained. This is not maximal, but shows that the greater part of the difference for the discrepancy between the results of No chemically defined medium gave so rapid growth as did a natural medium. One of the best media, hydrolyzed casein, required some addition, but glutathione, glutamine, strepogenin, Wilson's llver B, a whey preparation, and a peptone preparation had no effect. An aqueous extract of malt sprouts caused the most marked stimulation. The nature of the stimulatory factor is unknown.
The single omission of valine, leucine, isoleucine, glutamic acid, and phenylalanine from an adequate medium containing twenty amino acids resulted in the prevention of growth of L. pentosus 124-2. Maximujm growth did not occur on the single omission of cystine, threonine, or alanine. However, it was necessary for tryptophan, arginine, aspartic acid, lysine, histidine, tyrosine, serine, proline, and methionine also to be present in the medium if growth near that possible on a "natural" medium was to be obtained.
